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LETTER  OF  TRANSMITTAL 

To  His  Excellency, 

THE  HONORABLE  WILLIAM  E.  SWEET, 
Governor  of  Colorado. 

Sir :  In  compliance  with  Section  3392  of  the  Compiled  Laws 
of  Colorado,  1921,  I  have  the  honor  to  transmit  herewith  the 
Annual  Report  of  the  State  Bureau  of  Mines  for  the  year  1922, 
including  the  Financial  Report  for  the  biennial  period  1921-1922. 

Respectfully  submitted, 


HORACE   P.   LUNT, 
Commissioner  of  Mines. 


State  Capitol, 
Denver,  Colorado, 
April  15,  1923. 


PERSONNEL  OF  THE  BUREAU  OF  MINES  OF  THE  STATE 

OF  COLORADO 

HORACE  F.  LUNT,  Commissioner  of  Mines Denver 

T.  R.  HENAHEN,  Inspector,  District  No.  1 Denver 

M.  J.  McCarthy,  inspector,  District  No.  2 Cripple  Creek 

R.  J.  MURRAY,  Inspector,  District  No.  3 Salida 

ROBERT  INNES,  Inspector,  District  No.  4 Montrose 

MISS  ETHEL  M.  FLANDERS,  Chief  Clerk Denver 

MRS.  A.  M.  NICKERSON,  Stenographer Denver 

DISTRICTS  OF  INSPECTION 

DISTRICT  No.  1.— Moffat,  Routt,  Jackson,  Grand,  Larimer,  Boul- 
der, Gilpin,  Clear  Creek,  Jefferson,  Denver,  Weld,  Adams, 
Arapahoe,  Morgan,  Logan,  Sedgwick,  Phillips,  Washington 
and  Yuma  Counties. 

DISTRICT  No.  2.— Douglas\  Elbert,  Teller,  El  Paso,  Fremont, 
Custer,  Huerfano,  Las  Animas,  Pueblo,  Lincoln,  Kit  Carson, 
Cheyenne,  Kiowa,  Crowley,  Otero,  Bent,  Prowers  and  Baca 
Counties. 

DISTRICT  No.  3.— Rio  Blanco,  Gai-field,  Mesa-,  Delta,  Eagle,  Sum- 
mit, Pitkin,  Lake,  Park  and  Chaffee  Counties. 

DISTRICT  No.  4.— Montrose,  San  Miguel,  Dolores,  Monte/nma, 
Ouray,  San  Juan,  La  Plala,  (Junnison',  Hinsdale,  Saguache', 
Mineral',  Rio  Grande,  Alamosa,  Archuleta,  Conejos  and  Cos- 
tilla Counties. 


'The  northorn  part  of  DouKlas  Couiity  liiis  hocn  temporarily  tiansferred 
to  District  No.   1. 

2The  HouthweHteni  part  of  Mesa  County  has  hct'ii  teiupoiai-ily  (lansfencd 
to  DlHtrlct  No.  4. 

■'That  part  of  SaKnachc  County  lyin^'  oast  of  the  Continental  Divide,  the 
northern  part  of  (Junnison  County  and  Mineral  County  have  been  temporarily 
tranaferred  to  District  No.   3. 


FINANCIAL  STATEMENT 
1921-1922 

RECEIPTS 
Appropriation  for  the  fiscal  years  1921-1922 — 

Salary,   Commissioner   $   6,000.00 

Salaries,   Inspectors 14,400.00 

Salary,  Clerk  and  Assistant  Curator 3,000.00 

Salary,  Stenographer  and  Assistant  Clerk 2,400.00 


$25,800.00 


Traveling-   Expenses,    Commissioner $   3,200.00 

Traveling    Expenses,    Inspectors 14,400.00 

$17,600.00 

Incidental    Fund    $    2,500.00  2.500.00 


$45,900.00 


DISBURSEMENTS 
Salaries — 

Commissioner $  6,000.00 

Inspector,  District  No.   1 3,600.00 

Inspector,  District  No.   2 - 3,600.00 

Inspector,   District  No.    3 3,600.00 

Inspector,   District   No.   4 3,600.00 

Clerk   and   Assistant   Curator 3,000.00 

Stenographer  and  Assistant   Clerk 2,400.00 

Traveling   Expenses — 

Commissioner  -...$  3,114.55 

Inspectors     12,369.70 

Unexpended   Balance 2,115.75 

Incidental    Expenses    $  1,503.16 

Unexpended   Balance  996.84 


,800.00 


$17,600.00 


;.500.oo 


$45,900.00 


INTRODUCTION 

The  activities  of  the  Bureau  of  Mines  during  1922  were  con- 
fined to  the  usual  routine,  no  funds  for  any  special  work  being 
provided. 

The  four  inspectors  visited  practically  all  of  the  operating 
metal  mines,  quarries,  mills  and  smelters  at  least  once  during  the 
year.  Most  of  the  larger  operations  w^ere  inspected  more  than 
once.  The  object  of  these  inspections  is  to  eliminate,  as  far  as  pos- 
sible, unsafe  conditions  and  practices.  In  general,  this  work  meeta 
with  the  lively  co-operation  of  the  mine  operators. 

The  Commissioner  and  Inspectors  are  anxious  to  help  the  min- 
ing industry  in  every  legitimate  manner  and  wish  to  be  called 
upon  whenever  their  services  can  be  used. 

Inquiries  regarding  the  mines  and  mineral  resources  of  the 
state  and  questions  regarding  the  demand  and  market  for  less 
common  mineral  products  are  constantly  coming  into  the  Bureau. 
An  earnest  endeavor  is  made  to  furnish  the  information  desired. 
Helpful  co-operation  is  often  received  from  the  Colorado  Geologi- 
cal Survey,  the  United  States  Bureau  of  Mines  and  the  United 
States  Geological  Survey. 

On  account  of  lack  of  funds  it  has  been  impossible  to  give 
the  State  Mineral  Collection  the  attention  it  deserves.  During 
the  past  year  a  few  new  s])ecimens  have  been  received. 

The  Commissioner  lakes  this  ()i)p()rtunity  of  expressing  his 
a|)i)re('iation  of  the  loyal  and  erficient  s(>rvices  that  have  been 
rendered  by  the  entire  personnel  of  the  Bureau  during  his  term 
of  office  and  to  bespeak  the  same  hearty  co-operation  for  his 
successor. 
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GENERAL  CONDITIONS 

The  metal  mining  industry  of  Colorado  is  now  in  a  better 
condition  than  it  has  been  at  any  time  since  the  war  and  is  im- 
proving* right  along.  During  the  latter  part  of  1920  and  the 
early  months  of  1921  it  was  more  depressed  than  it  had  been 
since  1893.  This  depression  was  due  to  the  rapid  fall  in  the 
prices  of  lead  and  zinc  added  to  the  war-time  costs  which  had  not 
at  that  time  begun  to  decrease.  Practically  all  the  mines  which 
were  worked  primarily  for  zinc  had  closed  and  only  those  lead 
mines  which  had  unusually  rich  ores,  or  those  containing  con- 
siderable quantities  of  silver  and  gold  continued  to  operate.  The 
gold  mines  Avere  still  struggling  against  the  adverse  conditions 
brought  about  by  the  decreased  purchasing  power  of  their  prod- 
uct. The  end  of  1921  was  marked  by  a  distinct,  though  sliglit, 
improvement  in  most  of  the  metal  mining  districts.  Reduction 
in  wage  scales  and  the  decreasing  cost  of  supplies,  together  with 
small  advances  in  the  prices  of  the  base  metals,  had  a  favorable 
effect.  The  improvement  was  rather  slow  until  the  latter  part 
of  1922  when  the  marked  increases  in  the  prices  of  lead  and  zinc 
gave  reason  for  belief  in  a  steady  and  favorable  ore  market. 

The  slight  increases  shown  in  the  production  statistics,  given 
elsewhere  in  this  report,  by  no  means  indicate  the  greatly  in- 
creased activity  which  is  still  continuing.  The  rehabilitation  of 
mines  which  have  been  shut  down  takes  time  and  the  full  effects 
of  resumption  have  not  yet  been  reflected  in  the  production. 

REVIEW  OP  THE  PRINCIPAL  MINING  DISTRICTS 

On  account  of  the  closing  of  the  smelters  at  Denver  and 
Pueblo,  the  ores  from  the  three  northern  mining  counties,  Gilpin, 
Clear  Creek  and  Boulder,  have  had  to  stand  the  comparatively 
high  freight  rate  to  Leadville.  There  are  schemes  on  foot  which 
may  result  in  the  erection  of  an  electric  smelter  near  Denver  to 
treat  the  ores  which  are  too  low  grade  to  be  profitably  mined 
under  present  conditions.  As  it  is,  there  has  been  less  activity 
in  these  counties  than  elsewhere  in  the  state. 

The  only  large  new  operation  is  that  of  the  East  Butte  Copper 
Mining  Company.  This  well-known  Butte  company,  early  last 
year,  took  over  the  Dives-Pelican  and  other  old-time  producers 
at  Silver  Plume,  Clear  Creek  county.  One  of  the  old  mills  was 
rebuilt  as  a  modern  500-ton  flotation  plant  which  has  been 
treating  dumps  and  stope  fillings  with  satisfactory  results.  Un- 
derground development  work  is  also  in  progress.  The  Wasatch- 
Colorado  Company,  also  at  Silver  Plume,  like  other  zinc  pro- 
ducers, has  resumed  operations. 
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A  great  many  small  operations  have  been  commr^ncect 
throughout  the  northern  counties,  many  of  them  in  districts, 
such  as  Perigo  in  the  northwestern  part  of  Gilpin  county,  where 
there  had  been  no  work  done  for  several  years.  While  none  of 
these  operations  is  large,  many  of  them  are  producing  and,  m 
the  aggregate,  adding  appreciably  to  the  total  production.  Tung- 
sten mining  in  Boulder  county,  which  has  been  at  a  standstill 
since  the  Armistice,  is  beginning  again. 

In  Summit  county  the  Wellington,  one  of  the  largest  zinc 
mines  of  the  state,  has  resumed  operations  after  being  shut  down 
for  nearly  two  years.  Successful  operations  have  also  been  car- 
ried on  in  a  number  of  smaller  properties  which  produce  gold 
and  silver.  The  dredges  of  the  Tonopah  Placers  Compau}^  and 
the  Blue  River  Placer  Mining  Company  have  been  in  steady  op- 
eration. The  old  French  Gulch  dredge,  which  had  been  idle  tor 
some  time,  was  started  again  by  the  Florence  Dredging  Com- 
pany. Some  small  hydraulic  mining  operations  are  also  in 
progress.  Very  little  work  has  been  done  in  the  Frisco  and 
Kokomo  districts.  The  Michigan,  near  Kokomo,  a  producer  of 
pyritic  silver  ore,  has  been  the  only  mine  in  constant  operation. 

The  London  Mine  in  Park  county  has  continued  to  produce 
a  small  tonnage  of  high-grade  gold  ore.  The  Hilltop  lias  been 
operated  intermittently  for  its  lead  ores.  The  South  Park  Dredg- 
ing Company  completed  a  dredge  in  the  valley  of  the  Platte  river 
near  Fairplay  and  started  digging  last  June.  The  erection  of  two 
larger  dredges  to  handle  the  deeper  gravels  on  each  side  of  the 
river  channel  is  contemplated. 

There  has  been  a  decided  increase  in  activity  around  Lead- 
ville  and  elsewhere  in  Lake  county.  The  Down  Town  Mines 
Company  is  doing  extensive  development  work.  A  tunnel  is  be- 
ing driven  into  Canterbury  Hill  to  exj)lore  new  territory  and  to 
unwater  the  Fryer  Hill  basin.  The  South  Ibex  Mining  Company 
is  exploring  ground  southwest  of  the  Little  Jonny  and  the  Gar- 
butt.  Many  other  prospecting  operations  are  in  progress  near 
Leadvilh'  and  also  in  the  St.  Kevin  and  Sugar  Loaf  districts. 

The  Kawley  Mine  at  l^onanza,  Saguache  county,  has  been 
financed  l)y  a  coml>inati()n  of  the  J^ulkeley  Wells  interests,  the 
American  Smelting  and  Jietining  ('ompany  and  the  old  Kawley 
Mining  Company.  A  -SOO-ton  concentrating  mill  and  a  7y2-mile 
aerial  tramway  ar(^  undei-  construction  and  will  be  completed 
about  May  1st.'  The  Orient  iron  mine  near  Villa  Grove,  which  has 
heen  operated  intermittently  by  lessees  for  many  years,  is  now 
being  systeMialically  developed  by  the  (^)l()rado  Fuel  &  Iron 
Comj)any, 

Some  new  discoveries  of  silver  or(»  neai"  Aspen,  Pitkin 
county,  have  been  made,  bul  lack  of  ca|)i1al  has  hindered  their 
development  as  yet. 
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A  large  tonnage  of  pyritic  silver-copper  ore  has  been  sh'^pped 
from  the  Eagle  Mine  at  Oilman,  P^agle  eounty,  and  it  is  reported 
that  zinc  ores  are  now  also  being  produced. 

In  the  San  Juan  country  the  greatest  activity  was  at  Tellu- 
ride,  San  Miguel  county,  Avhere  the  Smuggler-Union  and  the  Tom- 
boy w^ere  responsible  for  the  greater  part  of  the  production.  The 
Black  Bear  will  soon  start  producing  on  a  large  scale.  There 
was  very  little  work  done  in  San  Juan  county  until  late  in  the 
autumn  when  operations  were  resumed  on  a  number  of  prop- 
erties, notably  the  Sunnyside.  In  Ouray  county  the  Atlas  and  the 
Mountain  Top  were  the  chief  producers.  The  underground  de- 
velopment at  the  former  was  great  enough  to  warrant  doubling 
the  capacity  of  the  mill,  the  new  units  of  which  have  lately  been 
placed  in  successful  operation.  Very  little  work  was  done  in 
Mineral  and  Hinsdale  counties,  but  some  encouraging  discoveries 
of  high  grade  silver  ore  have  been  made;  notably  in  the  Bachelor 
at  Creede  and  the  Belle  of  the  West  and  Ute  at  Lake  City. 

The  Cripple  Creek  District,  Teller  county,  has  scarcely  re- 
covered from  the  war-time  depression,  but  is  now  in  better  con- 
dition than  it  has  been.  A  fine  body  of  high-grade  ore  on  tue 
2,600-foot  level  of  the  Portland,  the  deepest  working  in  the  dis- 
trict, has  been  developed  for  a  length  of  1,000  feet  and  further 
sinking  is  now  in  progress.  The  Independence  mill  of  the  Port- 
land Company  Avas  closed  in  July  after  an  unsuccessful  trial  on 
a  large  tonnage  of  stope  fillings  mixed  with  medium-grade  ores. 
In  October  it  w^as  re-opened  to  treat  a  reduced  tonnage  of  ore- 
house  rejects  and  low-grade  ore  which  is  being  done  success- 
fully. The  Cresson  has  been  a  steady  producer  of  a  large  tonnage 
of  medium-grade  ore.  New  hoisting]:  equipment  is  being  erected 
preparatory  to  sinking.  The  El  Paso  Mine  is  being  re-opened. 
The  Ajax  was  taken  over  by  a  subsidiary  of  the  Tonopah  Alin- 
ing Company  of  Nevada  which  has  repaired  the  surface  plant  and 
is  prosecuting  extensive  development  work. 


SMELTING 

Since  June,  1921,  the  only  operating  lead  smelters  have  been 
those  at  Leadville  and  Durango.  Until  recently  there  were  only 
two  or  three  furnaces  operated  at  the  Arkansas  Valley  Plant  and 
one  at  the  Durango  Plant.  Now  there  are  four  at  the  Arkansas 
Valley  and  two  at  Durango. 

The  Smelting  Company,  in  co-operation  with  the  Bulkeley 
Wells  interests,  is  now  erecting  a  sulphating  plant  at  Durango 
to  treat  the  complex  concentrates  from  the  Black  Bear  Mine  at 
Telluride  by  what  is  commonly  called  the  Coolbaugh  process. 
This  will  remove  the  zinc  and  copper,  leaving  a  lead  residue 
which  can  be  treated  in  the  blast  furnace.  There  is  every  reason 
to  believe  that  this  plant  will  be  successful  and  that  it  will  be 
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enlarged  to  treat  the  ore  from  other  mines.  This  will  render 
available  large  tonnages  of  zincy  ores  that  heretofore  could  not 
be  mined  and  treated  profitably. 

During  the  past  year  several  zinc  oxide  plants,  which  haa 
been  shut  down  for  a  year  or  two  were  started  up.  These  are  the 
Western  Zinc  Concentrating  Company  at  Leadville,  the  Empire 
Zinc  Company  at  Canon  City,  the  River  Smelting  and  Refining 
Company  at  Florence  and  the  United  States  Zinc  Company  at 
Pueblo. 

MINOR  METALS 

There  has  been  little  or  no  production  of  manganese,  tung- 
sten, molybdenum,  vanadium,  uranium  and  radium  in  recent 
years.  The  new  tariff  has  stimulated  interest  in  manganese  and 
tungsten  and  production  Avill  probably  be  re-commenced  before 
the  end  of  1923.  It  is  also  possible  that  the  large  molybdenum 
mine  at  Climax  will  be  re-opened  in  the  near  future.  The  ship- 
ment of  large  quantities  of  pitchblende  ores  from  the  Belgian 
Congo  has  put  the  Colorado  carnotite  mines  out  of  business.  Ra- 
dium can  be  made  from  the  African  ores  to  sell,  at  $75,000  a  gram, 
while  that  from  carnotite  must  be  sold  at  about  .1^125,000  a  gram 
to  be  profitable.  How  long  the  African  ores  Avill  last  has  not 
been  determined.  The  roscoelite  ores  of  vanadium,  which  oc- 
cur in  southwestern  Colorado,  are  too  low-grade  to  compete  with 
the  imported  ores  of  higher  grade,  consequently  there  does  not 
appear  to  be  much  chance  of  any  of  the  vanadium  mines  being 
re-opened  in  the  near  future.  A  discovery  of  vanadium  ore  m 
Garfield  county,  near  Rifle,  has  recently  been  reported. 

Arsenic,  cadmium  and  thallium  are  refined  at  the  old  Globe 
Smelter,  in  Denver,  from  flue  dust  from  other  smelters.  Much  of 
this  material  is,  however,  from  other  states. 


NON-METALLK^    MINERALS 

The  Yule  iiiai-ble  (piariMes,  in  llie  nortlici'ii  i)ai-t  of  (lunnisoii 
county,  which  produced  tlie  marble  for  the  Lincoln  Memorial  at 
Washington  arid  for  iiumy  of  the  handsomest  buildings  in  Den- 
ver, wei-e  shut  down  in  1 !)!().  Last  summer  the  work  of  repair- 
ing tlie  railroad  to  Marble  and  of  re-opening  the  quarries  Avas 
started.  It  is  rei)()rted  that  sufficient  mai'ble  has  been  contracted 
for  to  keep  Ihcni  in  operation   for  several  years. 

Mnorspar  production  has  been  small  and  chiefly  fi-om  one 
inin<'  in  Mineral  county.  A  new  fluorspar  mine  is  l)eing  developed 
in  .Ia(;kson  county  which  j)r()mises  to  become  a  large  i)r()ducer. 
Other  kju)wn  Coloj'ado  fluorspar  mines  cannot  be  profitably  o[>- 
erated  with   |)i-esen1    prices  and  costs. 

(iranite  is  produced  in  several  localities  and  is  used  for 
monuments   and    building   stone.      Tlie   smelters,   sugar    factories 
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and  cement  plants  require  considerable  quantities  of  limestone 
which  is  quarried  locally.  Plastic  and  fire  clays  are  mined  and 
quarried  in  many  parts  of  the  state,  but  chiefly  in  Jefferson  and 
Fremont  counties.  Kaolin,  fullers  earth,  and  other  clays  are  oc- 
casionally mined  for  local  use.  Small  quantities  of  feldspar  and 
mica  are  produced,  but  lack  of  local  markets  and  hi^li  freight 
rates  to  eastern  points  have  held  back  development.  For  the 
same  reasons,  no  barytes  is  now  being  produced. 

The  development  of  the  immense  deposits  of  oil  shales  in 
the  northwestern  part  of  the  state  is  ^lioing  ahead  slowly.  No  com- 
mercial production  of  oil  has  been  made  as  yet.  A  good  many 
large  oil  companies  are  acquiring  and  patenting  shale  claims. 

CONCLUSION 

There  are  only  two  factors  that  are  likely  to  check  the  pres- 
ent revival  of  Colorado's  metal  mining  industry.  One  is  a  short- 
age of  skilled  miners  and  the  other  is  the  approaching  expiration 
of  the  Pittman  Act.  The  latter  will,  in  all  probability,  cause  the 
shutting  down  of  a  good  many  small  silver  mines  which  can  make 
a  little  profit  when  silver  is  worth  a  dollar  or  more  an  ounce,  but 
not  w^hen  it  is  lower.  It  seems  likely  that  there  will  be  more 
mines  developed  which  can  produce  other  metals  as  well  as 
silver  and  which  will  offset  those  that  depend  on  silver  alone.  The 
labor  shortage  is  not  yet  acute,  if  it  becomes  so  it  may  be  a  serious 
deterrent  to  increased  production.  We  can  only  hope  for  the 
best. 

On  the  whole  the  outlook  is  much  more  encouraging  than  it 
has  been  for  several  years.  As  expressed  recently  by  Mr.  George 
A.  Stahl,  president  of  the  Colorado  Metal  Mining  Association, 
"We  have  been  stuck  at  the  bottom  of  the  hill,  during  1922  we 
got  going  in  low  gear,  this  year  we  are  in  intermediate,  by  1924 
we  expect  to  be  going  over  the  crest  in  high." 

The  mining  or  quarrying  of  the  common  non-metallic  min- 
erals such  as  fluorspar,  feldspar,  mica,  baiwtes,  kaolin,  and  so  on, 
is  bound  to  increase.  There  are  known  deposits  of  all  these  Vv'hich 
have  scared}^  been  touched,  as  well  as  of  various  clays  and 
building  stones.  The  deposits  of  these  minerals  in  the  eastern 
and  middle  states  are  rapidly  becoming  depleted  so  that  the 
consumers  will  have  to  look  to  Colorado  and  other  western  states 
for  their  raw  material. 

Sooner  or  later  the  oil  shales  will  form  the  basis  of  one  of  the 
largest  industries  in  the  state,  but  this  will  not  be  until  some  one 
actually  demonstrates  that  shale  oil  can  be  produced  commercially 
at  a  cost  comparable  to  that  of  petroleum.  The  mining  and  re- 
torting of  oil  shale  and  the  refining  of  crude  shale  oil  present 
many  interesting  problems,  none  of  which  have  yet  been  worked 
out  in  practice  with  Colorado  shales. 
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HISTORICAL  NOTE 

The  Bureau  of  Mines  of  the  State  of  Colorado  was  estab- 
lished by  an  act  of  the  Tenth  General  Assembly,  approved  March 
30,  1895.  This  act  repealed  a  previous  act  creating  an  "Inspector 
of  Metalliferous  Mines/'  which  was  passed  in  1889.  The  Bureau 
of  Mines  law  established  the  office  of  Commissioner  of  Mines,  pro- 
vided for  in  the  State  Constitution,  and  charged  him,  among  other 
things,  with  the  supervision  of  metal  mine  inspection  and  the  en- 
forcement of  laws  relating  to  safety  and  health  in  metal  mines. 
Subsequently  this  was  broadened  to  include  "any  ore  mill,  sam- 
pling works,  smelter,  metallurgical  plant,  rock  quarry,  clay  pit, 
railroad  tunnel,  rock  excavation  or  mine  of  whatsoever  kind  or 
character,  except  coal  mines."  The  Commissioner  of  Mines  was 
also  charged,  "as  he  has  opportunity  and  means,*'  to  collect  min- 
eral specimens  and  exhibit  the  same,  to  collect  books  relating  to 
mining  and  geology,  to  collect  and  preserve  data  regarding  min- 
ing methods,  mining  costs,  milling,  metallurgy,  geology,  mineral 
deposits  of  all  kinds,  and  so  on.  Aside  from  the  purchase  of  the 
Eisner  collection  of  minerals,  very  little  "opportunity  ana 
means"  has  been  granted  to  the  Commissioners  for  anything  ex- 
cept inspection  work.  The  present  activities  of  the  Bureau  of 
Mines  are  treated  elsewhere  in  this  report. 


COMMTSSTONEKS  OF  MINES 

Harry  A.  Lee May  11,  1895^May  10, 1903 

E.    L.    White May  10,  190C3-May  10, 1907 

T.  J.  Dalzell  May  10,  1907-May  10, 1911 

T.  R.  Ilenahen  Mjiv  10,  li)l  1-May  10,  19ir^ 

Fred   Carroll   May  10,  l!lir>-.lime   1,   1919 

Horace  F.  Lunt  June   1.  l!)l!)- 


Note: — Mr.    JdIiii    T.    .7oyc»;    has    been    ai)j)()iiittHl    to    succoed     M  i\    I. nut    on 
June  1,   1923. 


COLORADO   BUREAU    OF    MINES  13 


PUBLICATIONS  OF  THE  BUREAU 
OF  MINES 


BULLETINS 

Bulletin  No.  1,  Recommendations  for  Safety  Appliances  in  Min- 
ing, Harry  A.  Lee,  Commissioner  of  Mines,  1896. 

Bulletin  No.  2,  Precious  Metal  Production  for  the  year  1898, 
Harry  A.  Lee,  Commissioner  of  Mines,  1899. 

Bulletin  No.  3,  Mining  Laws  Relative  to  Bureau  of  Mines,  Pre- 
cious Metal  Production,  Harry  A.  Lee,  Commissioner  of 
Mines,  1899. 

Bulletin  No.  4,  Precious  Metal  Production,  Harry  A.  Lee,  Com- 
missioner of  Mines,  1901. 

Bulletin  No.  5,  Precious  Metal  Production,  Harry  A.  Lee,  Com- 
missioner of  Mines,  1902. 

Bulletin  No.  6,  Regulations  Relative  to  the  Construction,  Equip- 
ment and  Operation  of  Metalliferous  Mines,  Mills  and  Metal- 
lurgical Plants,  Recommendations  and  Mineral  Production 
for  1905,  E.  L.  White,  Commissioner  of  Mines,  1906. 

Bulletin  No.  7,  Federal  and  State  Laws  Relating  to  Mining,  Fred 
Carroll,  Commissioner  of  Mines,  1916. 

Supplement  to  Bulletin  7,  Mining  Laws  Enacted  by  the  Twenty- 
first  General  Assembly,  Fred  Carroll,  Commissioner  of  Mines, 
1917. 

Supplement  No.  2  to  Bulletin  No.  7,  Amendments  to  the  Mining 
Laws  Enacted  by  the  Twenty-second  General  Assembly, 
Horace  F.  Lunt,  Commissioner  of  Mines,  1919. 

Supplement  No.  3  to  Bulletin  No.  7,  Amendments  to  Laws  Re- 
lating to  Mining  Enacted  by  the  Twenty-third  General  As- 
sembly, Horace  F.  Lunt,  Commissioner  of  Mines,  1921. 

Bulletin  No.  8,  The  Oil  Shales  of  Northwestern  Colorado,  Horace 
F.  Lunt,  Commissioner  of  Mines,  1919. 

Bulletin  No.  9,  Mine  Safety  Standards,  Horace  F.  Lunt,  Commis- 
sioner of  Mines,  1920. 

REPORTS 

Report  of  Bureau  of  Mines,  Colorado,  from  its  establishment  in 
May,  1895,  to  November  30,  1896,  Harry  A.  Lee,  Commis- 
sioner of  Mines,  1896. 

Report  for  the  Year  1897,  Harry  A.  Lee,  Commissioner  of  Mines, 
1898. 
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Report  for  the  Year  1898,  Harrv  A.  Lee,  Commissioner  of  Mines, 
1899. 

Biennial  Report  for  the  Years  1899-1900,  Harry  A.  Lee,  Commis- 
sioner of  Mines,  1900. 

Biennial  Report  for  the  Years  1901-1902,  Harry  A.  Lee,  Conmiis- 
sioner  of  Mines,  1903. 

Biennial  Report  for  the  Years  1903-1904,  E.  L.  White,  Commis- 
sioner of  Mines,  1905. 

Biennial  Report  for  the  Years  1905-1906,  E.  L.  White,  Commis- 
sioner of  Mines,  1907. 

Biennial  Report  for  the  Years  1907-1908,  T.  J.  Dalzell,  Commis- 
sioner of  Mines,  1909. 

Biennial  Report  for  the  Year  1909-1910,  T.  J.  Dalzell,  Commis- 
sioner of  Mines,  1911. 

Biennial  Report  for  the  Years  1911-1912,  T.  R.  Henahen,  Commis- 
sioner of  Mines,  1913. 

Biennial  Report  for  the  Years  1913-1914,  T.  R.  Henahen,  Commis- 
sioner of  Mines,  1914. 

Biennial  Report  for  the  Years  1915-1916,  Fred  Carroll,  Commis- 
sioner of  Mines,  1916. 

Biennial  Report  for  the  Years  1917-1918,  Fred  Carroll,  Commis- 
sioner of  Mines,  1919. 

Annual  Report  for  the  Year  1919,  Horace  F.  Limt,  Commissioner 
of  Mines,  1920. 

Annual  Report  for  the  Year  1920,  Horace  F.  Lunt,  Commissioner 
of  Mines,  1921. 

Annual  Report  for  the  Year  1921,  Horace  F.  Lunt,  Commissioner 
of  Mines,  1922. 


At  Ihc  time  tliis  I'eport  ^(x^s  to  press,  tliere  are  available  for 
distribution  copies  of  the  Biennial  Report  for  1915-1916,  Annual 
Reports  for  1919,  1920  and  1921,  Bulletins  7,  8  and  9.  The  price  of 
P»iill('tin  7,  with  supi)lements,  is  50  cents,  all  other  available  pub- 
lications arc  free.  The  su|)ply  of  publications  not  mentioned 
above  is  exhausted,  l)ut  copies  may  be  found  in  many  of  the  pub- 
lic, state  and  eolie^M'  jibi-ai-ies  thr()u«;'h(»ut  tlie  country. 


Note: — The  Colorado  CeoloKlcal  Survey.  Boulder.  Colorado,  has  published 
a  number  of  geoloKical  reports  and  niai)H,  a  list  of  which  may  be  obtained 
from    \i.    I).   (;»or>?c.    State   (leologlst.    Boulder.    Colorado. 
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TABLE  I 

PRODUCTION  OF  THE  PRINCIPAL  METALS  IN  COLORADO  IN  1921  AND  1922 
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82 
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108.056 
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+ 

4,077,659 

^I. 

261.659 
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PRODUCTION 


Gold,  Silver,  Copper,  Lead  and  Zinc. 

The  production  of  gold,  silver,  copper,  lead  and  zinc  for  1921 
and  1922  is  shown  in  Table  I.  The  figures  for  1921  are  final ;  those 
for  1922  are  preliminary  and  subject  to  correction. 

The  gold  dredges  in  Summit  and  Park  counties,  the  produc- 
tion of  which  is  included  with  that  of  the  lode  mines  in  Table  1, 
recovered  bullion  containing  about  17,154  ounces  of  gold  and  4,170 
ounces  of  silver. 


Miscellaneous. 

Plastic  clay,  fire  clay,  gypsum,  lime,  mica,  graphite,  sandstone, 
marble,  fluorspar  and  other  non-metallic  minerals  have  been  pro- 
duced to  meet  local  demands. 

There  was  no  production  of  manganese,  tungsten  or  molyb- 
denum. About  500  tons  of  carnotite  ore  containing  2.5  per  cent 
uranium  oxide  and  3.5  per  cent  vanadium  pentoxide  was  producea 
during  the  year. 


Acknowledgement. 

Thanks  are  due  to  Philip  S.  Smith,  Acting  Director,  and  C.  W. 
Henderson,  Mineral  Geographer,  of  the  United  States  Geological 
Survey,  for  the  production  statistics  regarding  the  common 
metals. 
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ACCIDENTS 


The  accidents  which  occurred,  during  1922,  to  workers  in  and 
about  the  mines,  mills,  smelters  and  quarries  are  tabulated  in  the 
following  tables  according  to  the  U.  S.  Bureau  of  Mines  system 
of  classification. 


NOTES  ON  THE  FATAL  ACCIDENTS  OF  1922, 

Underground. 

January  9,  in  a  mine  near  Leadville,  Dee  Filson,  age  45,  a 
miner,  while  shoveling  in  a  stope  was  caught  under  a  fall  of 
ground  and  instantly  killed.  His  death  was  due  to  the  failure 
of  his  employer  to  properly  timber  the  stope  after  having  been 
ordered  to  do  so  by  the  state  mine  inspector. 

March  26,  in  a  mine  in  Ouray  county,  Louis  Aspurus,  ai?e  27, 
a  contract  miner,  fell  while  climbing  a  raise,  fractured  his  skull, 
and  died  in  a  few  hours.  There  were  no  eye  witnesses.  The  raise 
was  in  first-class  condition  so  that  it  is  presumed  that  he  lost  his 
hold  on  the  ladder,  possibly  by  reason  of  dizziness. 

May  22,  in  a  mine  near  Telluride,  John  Steiner,  a  mucker, 
while  shoveling  in  a  stope,  was  struck  by  a  slab  of  rock  from  the 
roof.  He  was  injured  so  that  he  died  the  following  day.  His 
death  was  due  to  liis  failure  to  obey  the  superinteiuhMit  \s  order 
to  bar  down  the  loose  rocks  before  working  under  them. 

June  11,  in  a  mine  in  tlie  Cripple  Creek  district,  John  Zanzo, 
age  59,  a  leaser,  was  slioveling  in  a  stope  when  he  was  liit  by  a 
falling  rock  and  knocked  .into  a  chute  '^5  feet  below.  His  skull 
was  fractured  and  he  died  a  few  hours  later.  He  had  been  warned 
to  stay  out  of  the  place  which  was  known  to  he  dangerous,  so 
his  death  was  his  own  fault. 

June  12,  in  a  iiiiuc  in  Lake  county,  Martin  Nelson,  age  47,  a 
miner,  was  suffocated  by  carbonic  acid  gas.  lie  i\ud  liis  {)artner 
W(;re  working  in  a  raise  which  unexi)ectedly  bi-oke  through  into 
old  water-filled  workings.  Nelson  went  back  toward  the  breast 
of  the  tunnel  at  the  foot  of  the  i'ais(»  while  his  partner  struggled 
out  through  the  water.  The  water  evidently  pulled  a  quantity  of 
gMs  fr-om  the  old  workings  which  caused  Nelson's  death.  Tf  he 
and  his  partner  had  kej)t  a  long  liole  ahead  of  the  back  of  the 
raise  this  accident  would  have  been  avoided. 
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June  15,  in  a  mine  in  the  Cripple  Creek  district,  Thomas 
Bailey,  ag^e  19,  a  mucker,  while  shoveling  in  a  stope,  was  caught 
under  a  fall  of  rock.  His  neck  was  broken  causing  instant  <^Icath. 
Had  he  obeyed  the  standing  orders  to  bar  down  loose  rock  the 
accident  would  not  have  occurred. 

June  15,  in  a  mine  in  the  Cripple  Creek  district,  A.  M.  Cclgin, 
age  52,  a  nuichine  man,  while  drilling,  was  caught  under  a  slab 
of  rock  which  fell  from  the  roof  and  injured  so  that  he  died  a  few 
hours  later.  Had  he  obeyed  the  standing  orders  to  bar  down  loose 
rock  the  accident  would  not  have  occurred. 

July  19,  at  a  mine  near  Telluride,  John  E.  Martinez,  age  22, 
a  chute  blaster,  was  drawn  into  a  chute  by  a  run  of  ore  and 
smothered.  His  death  was  due  to  his  own  carelessness  in  not 
keeping  hold  of  a  rope  which  was  provided  as  a  safeguard  against 
just  such  accidents. 

August  2,  at  a  mine  in  Saguache  county,  Louis  Mondragon, 
age  24,  a  miner,  was  struck  by  a  rock  which  rolled  down  from 
above  and  fractured  his  skull,  killing  him  instantly.  It  is  sup- 
posed that  the  concussion  from  blasting  in  an  adjoining  stope 
caused  the  rock  which  killed  him  to  start.  Evidently  he  was  in 
a  place  which  was  insufficiently  safeguarded. 

August  6,  in  a  mine  in  Eagle  county,  Charles  Grose,  age  34, 
a  timberman,  was  caught  under  a  cave  in  a  raise  Avhich  was  be- 
ing retimbered.  After  several  hours  of  strenuous  labor  he  was 
taken  out  and  rushed  to  a  hospital,  but  he  had  received  internal 
injuries  which  resulted  in  his  death  the  following  day.  The  ac- 
cident was  due  to  the  deceased's  disregard  of  orders  to  put  in 
false  sets  before  removing  the  old  timbers. 

August  6,  in  a  mine  near  Telluride,  Matt  D.  Briggs,  age  313, 
a  machine  man,  was  blown  to  pieces  while  loading  holes.  The 
primer  fell  out  of  a  hole  he  was  loading  and  it  is  believed  that  he 
rammed  it  back  too  forcibly,  causing  the  cap  to  strike  the  side  of 
the  hole. 

August  31,  at  a  mine  in  Summit  county,  Joe  Chondrich,  age 
44,  a  mucker,  was  struck  by  a  falling  rock  which  broke  his  leg 
and  cut  an  artery  so  that  he  bled  to  death.  If  there  had  been 
anyone  present  who  knew  anything  of  first  aid  his  death  woula 
have  been  prevented. 

December  9,  in  a  mine  in  Boulder  county,  F.  J.  Whiteside, 
age  40,  a  miner,  was  killed  by  the  premature  explosion  of  a  round 
of  holes  which  he  was  blasting.  There  were  no  witnesses,  but  it  is 
probable  that  he  had  trouble  in  spitting  his  fuses  and  staid  too 
long. 

December  30,  in  a  mine  in  La  Plata  county,  James  H.  Clark, 
age  38,  a  drift  contractor,  while  engaged  in  shoveling  was  caught 
by  a  slab  of  rock  from  the  wall  and  received  injuries  which  caused 
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his  death  two  days  later.     His  failure  to  bar  down  or  timber  up 
the  loose  rock  before  workinj?  under  it  caused  his  death. 


Shaft. 

February  8,  at  a  mine  in  the  Cripple  Creek  district,  Gus  Brit- 
enbau^h,  a<re  45,  while  working-  in  the  bottom  of  a  shaft,  had  his 
skull  fractured  by  a  small  rock  which  fell  from  the  bucket  which 
was  being  hoisted  above  him.  It  is  thought  that  he  failed  to 
steady  the  bucket  as  it  left  the  bottom  and  that  the  rock  was 
jarred  out  when  it  struck  the  crosshead,  40  feet  above. 

Surface. 

October  13,  at  a  mine  in  Custer  county,  John  Mahoney,  age 
GO,  a  miner,  fell  into  an  open  pit  and  was  killed  by  the  shock.  The 
jiccident  would  have  been  prevented  if  the  pit  had  been  properly 
railed  or  fenced. 


MiU. 

January  20,  at  a  reduction  mill  near  Colorado  Springs,  Henry 
IT.  Brunner,  age  29,  an  electrician,  was  electrocuted  while  AvorK- 
inir  in  a  transformer  house.  His  own  carelessness  was  the  cause 
of  his  death. 

Smelter. 

May  28,  at  a  smelter  in  Fremont  county,  Frank  Henderson, 
a, lie  29,  a  mechanic's  helper,  was  electrocuted.  There  were  no  eye 
witnesses,  but  it  is  presumed  that  he  carelessly  took  hold  of  a  live 
wire  to  remove  it  from  a  pole. 

Quarry. 

May  21,  at  a  quarry  in  Fremont  county,  John  Machla,  age  34, 
a  quarryman,  had  his  heel  crushed  by  a  stone  falling  on  it.  He 
was  taken  to  a  liosj)ital  immediately  but  infection  set  in  and 
caused  his  death  a  few  days  hitei'. 

July  f),  at  a  cement  plant  in  Fremont  county,  Tony  DeCallis, 
age  29,  a  fireman,  stepped  on  a  nail.  He  did  not  report  for  treat- 
ment for  two  days,  by  which  time  blood  i)oisoning  had  set  in  and 
caused  his  death  six  days  later.  Mad  \\v  had  the  slight  injnry  at- 
tended to  at  oriee  his  life  would  have  probably  been  saved. 

Placer. 

March  (i,  at  a  j)laeer  mine  near  Parkei",  (J.  M.  Hendricks,  age 
no,  a  placer  miner,  while  working  alone  in  a  small  excavation,  had 
his  head  (-auglit  under  a  small  (piantity  of  gravel  which  fell  from 
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the  roof  and  was  smothered.    Insufficient  timberinf^  was  the  cause 
of  the  accident. 


Dredg^e. 

May  21,  at  a  dredge  in  Park  county,  Jesse  E.  Jarrell,  age 
32,  an  oiler,  fell  into  the  dredge  pond  and  was  drowned.  There 
were  no  witnesses,  but  it  is  supposed  that  the  bank  caved  in  with 
him.     His  death  was  probably  due  to  his  own  carelessness. 

September  7,  at  a  dredge  in  Summit  county,  Evan  A.  Neff, 
age  32,  a  dredgemaster,  was  electrocuted  while  working;  in  the 
switch  house.  The  accident  was  probably  due  to  his  own  care- 
lessness. 
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Magnolia   mine    42 

Maid   of   Erin   mine 39 

Mammoth  Development  Company 37 

Manitou  quarry    48 

Marguerite  "B"  mine 34 

Marion  mine    32 

Marion  Mining  and  Development  Co 32 

Mariposa   mine    38 

Mary  K  mine 35 

Marvel   mine    41 

Maryland   mine    37 

Maryland  M.   and  R.   Company 37 

Mary  McKinney  mine   46 

Mary  McKinney  .Mining  Company 46 

Matchless  No.   7   mine 39 

Maverick  Camp    41 
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May   Day   mine 40 

Mayflower  mine   44 

Mayflower  .M.   and  M.   Company 44 

.McClanahan   Gold   Mining   Company 46 

McLaughlin   quarry    48 

.Melville  .M.  and  .M.  Company 44 

.Mendota  mine    34 

.Metals    Exploration    Company 40 

.Metals,   production   by   counties 
(See  tables  facing  page  14) 

Metals   Tunnel   Company .33 

.Meteor  mine    34 

.Metropole  mine   41 

Metz   mine    42 

.Mica   Products  Company 48 

Mica   quarry    48 

Michigan  mine 45 

Michigan  Ulthoff  .Mines 45 

.Midget   Cons.   Gold  Mining  Company 46 

.Midget  mine   46 

.Midnight   mine    43 

Midnight   Mining   Company 43 

.Midwest  Mining  Company 41 

.Midwest  M.  and  M.  Company 36 

Mikado  mine   40 

Millinee  Mining  Company 43 

.Millington  mine 34 

.Mineral   Extension   mine 34 

Mitchell  Brokerage  Company '.\A 

.Missoula  .M.   and  .M.  Company 31 

Missoula  mine  31 

.Missouri  mine   42 

.Mitchell  Notaway  mine 37 

.Modoc  Cons.   .Mines  Company 46 

Modoc   mine    46 

.Moltke  mine   31 

.Monarch   mill    37 

.Monarch    Shale    Oil   Company 47 

.Monas  Queen   mine 42 

Moon   Beam  Mines  Syndicate 45 

Morgan  mine  45 

.Morning  Star  mine 31 

.Mount    Harvard    mine 32 

Mount  Harvard  Mining  Company 32 

Mountain   Chief   mine 31 

Mountain    Lilly    mine 40 

.Mountain  Monarch   mine 37 

.Mountain  Top  mine 9,  42 

.Mountain   Top   Mining   Company 42 

Mt.  Blaine  Oil  Shale  Company 47 

Mt.   Bross   Ores  Company 42 

Mt.    Kelso   mine 34 

Mt.    Kelso   Mining   Company 34 

Mt.   Logan  mine    (Oil  Shales) 47 

Mt.  Logan  Oil  Shale  M.  and  R.  Co 47 

Mt.    Pleasant    Mining    Company 35 

.Muldoon  mine   40 

Myrtle   mine    31 

N 

National   Rare   Metals   Company 49 

Nations   Treasure   mine 31 

Neglected  mine   34 
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Nelson    Leasing    and    Development   Co 34 

Nettie    B.    mine 31 

New  Denver  City  Mining  Company 40 

New   Discovery  mine 43 

New  Dominion  mine 45 

New  Gold  Dollar  mine 4G 

New   Gold   Dollar   Mining   Company 4G 

New  Life  ^L   and  }>\.   Corporation 37 

Newman  M.  M.  and  L.  Company 43 

Newman  Tunnel  43 

Nightingale   mine    4G 

Nightshade  mine   31 

Nil  Desperandura   mine 31 

Nina  Allen  M.   and  M.   Company 37 

Nitelite-  Vulcan  Camp 45 

Noon   quarry    48 

North  Fork  mine 34 

North  Star  mine 44 

No.    10   clay   pit 18 

0 

0.  S.  Storrs  mine 34 

Ocean  Wave  mine 39 

Ogallala  mine    31 

Oil  Shale  Mining  Company 47 

Ontario  mine 34 

Ophir  Gold  and  Silver  Mg.  and  Red.   Co 31 

Ophir  Gold  Mines  and  Red.   Co 45 

Ophir  Loop  Mines  and  Metals  Co 45 

Ophir  mine    8,   31 

Orient   mine    43 

Oriental   Tunnel    34 

Orinoco  mine 34 

Orman   Crushed  Rock   Co 49 

Orman  quarry    49 

Orphan  mine   34 

Otte  Group    44 

Overland  Producing  and  Reflning  Co 47 

Owl  Canon  quarry 49 

Owl  Canon  Quarry  Company 49 

Ozark  mine    37 

P 

V.  T.  mine 34 

Pactolus  Gold  Dredging  Company 50 

Pactolus  placer   50 

Paris   mine    42 

I'ark   Tunnel    43 

Park  Tunnel  and  .Mining  Company 43 

Passiflora  M.  and  M.  Company ,'{5 

Paul    Dapra    Leasing    Company 40 

Paul  Jones  mine 30 

I'aymaster   mine    42 

Paymaster   Mines    Comiiany 42 

I'ay   Rock   mine .'51 .  34 

Pennsylvania  mine    :{7.  45 

I  t'nro.se  mine 40 

Perino  mill   .  . .' 45 

F'crigo   mine    :n 

I'crigo    placer    50 

Persistent   M.    M.    and  L.    Company 45 

I'hocnix   Deep   Mining   Company 4fi 

Pioneer  mill    :i7 

Pioneer  mine  .'IT 
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Pine  Knot  mine   31 

Pittraan  Lease  Company 38 

Platts   mine    o4 

Polar  Star  mine 36.   42 

Polar   Star  .Mining  Syndicate 42 

Ponsardin  mine   40 

Poorman  mine   31 

Portland  Gold  .Mining  Company 46 

Portland  mine   9,   46 

Potosi-Caribou  .Mining  Company 'jl 

Potosi   mine    31 

Pride  of  the  West  mine 44 

Prince  of  Wales  Leasing  Company 40 

Prince  of   Wales   mine 40 

Princeton-Premier  mine   35 

Producer  mine   34 

Production     15 

Pr.nidence   M.   and  M.   Company 31 

Publications  of  Bureau  of  Mines 13 

Pueblo   Clay   Products   Company 49 

Pulaski  Inv.   .M.   and  P.   Company 42 

Puzzle   mine    40.   46 

Puzzle  Mining  Company 40 

Pyramid    Sliale    Company 47 

Q 

Quartz   Hill   Cons.   Mines  Inc 36 

Quartz  Hill  Cons.  Mining  Company 32 

Queen  City  clay  pit 48 

Queen  City  mine 44 

Queen    Elizabeth    mine 34 

Queen  of  the  West  mine 37 

Quincy  Gold  Mine  Company 37 

Quincy  mine   37 

R 

Radium  Comi)any  of  Colorado 41.   49 

Luinbow  mine  34 

Rainbow  Mining  Company 34 

Randolph    mill    37 

Kara  Avis  mine 37 

Rara  Avis  .Mines  Company 37 

Rarus   Warrior   mine 32 

Rarus  Warrior  Mines  Company 32 

Raven   Hill   M.    and  L.    Association 46 

Rawley    mine    8,    43 

Ready   Casli   mine 38 

Ready  Money  mine 31 

Reclamation    Metal    .Mines   Company 4(5 

Red  Lion   mine 34 

Red   Signe   mine 31 

Reindeer  mine   34 

Reiuiblican    Mines    Company i>5 

Revenge   mine    31 

Revenue    Tunnel     42 

Revenue  Tunnel  Mines  Company 42 

Rice   Brothers  Leasing   Company 33 

Richmond   (Kast)   mine 31 

Riciimond    (West)    mine 31 

Rico  mine   35 

Kico  Wellington  .Mining  Company 35 

Itip  Van   Dam  mine 31 

River  SmeitinK   and    Refining   Company 10.    49 

Roanoke  M.  and  M..  Company 32 
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Hubert  E.   Lee  mine 40 

Kohert  Emmett  mine 37,  40 

Rochester  M.  and  M.  Company 37 

Ito('l(welI    clay    pit 48 

Kocky   .Mountain   Granite  Company 48 

Rolling  Mt.   M.   and  M.   Company 44 

Roosevelt  mine    38 

Roosevelt   Mines   and   Elec.    Company 38 

Rose    Nicol    mine 46 

Rosse   Tunnel    40 

Rothchilds  Tunnel   45 

Royal  Flush  mine 43 

Royal  Tiger  mine 45 

Royal  Tiger  Mines  Company 45 

Rubey   Clay   Company 49 

Rubey  clay  pit 49 

Russia   mine    42 

Ruuittila-Brown    Leasing    Company 44 

S 

S-O-N    Company    37 

S.  P.  mine 34 

S.   P.    Silver  Mining   Company 34 

St.   George  mine 34 

St.  Kevin  mine 40 

St.  Louis  Cons.  Mines  Company 40 

St.  Louis  mine ;il,   40 

St.    Vrain    quarry 48 

St.   Vrain   Red  Sandstone   quarry 48 

Saguache  Eagle  Mining   Company 43 

Salida   Granite   Corporation 48 

San  Bernardo  mine 45 

Sangre  de  Christo   mine 4G 

San   Souci   mine 37 

Santa  Rita  mine 46 

School  Section  No.   3  mine 46 

Senator  mine   34 ,   37 

September  Morn  mine 31 

Seven-Thirty  mine    33,   37 

Seventh  St.   Mining  Company 39 

Shale  Oil  Syndicate 47 

Shamrock  mine    4  3 

Sharaus  O'Brien   mine 40,   45 

Sheridan  Crosscut  mine 45 

Sherman  .Macon  M.  and  M.  Company 37 

Sherman   Tunnel    37 

Shirley  mine   31 

Sill    Mining    Company 34 

Silver  Age  mine 33 

Silver    Bell    mine 45 

Silver  Cycle  Mining  Company 33,   34 

Silver   Cycle   Tunnel 34 

Silver  King  mine 34,  37.  41,  45 

Silver  Mines  Company  of  America 42 

Silver  M.   M.   and  L.   Company 45 

Silver  Mountain  mine 34 

Silver  Mountain  Mining  Company 36 

Silver  Plume  Cons.   Mining  Company 32 

Silver  Queen  mine 35,  44 

Silver  Tip   mine 45 

Silverado   Ore  Company 35 

Silvermane  Mines  Company 39 

Skeek  City  mine 35 
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Skunk  Tunnel    31 

Slide   mine    44 

Smelting    9 

Smith  Lawson  .M.   and  L.   Cumitany :{4 

Smuggler-Ballarat    M.    and   M.    Compaiiy ;'.l 

Smuggler  Leasing  Company 43 

Smuggler  mine 31,   35,   37,  43,  45 

Smuggler-Union   .Mining   Company 9,    45 

Sneffels  Leasing  Company 42 

Snowbound  mine   31 

Snowbound  Mining  Company 31 

Snowlode    Tunnel    40 

Social  Six  Mining  Company 32 

Soldier  Boy   mine 37 

Solomon  mine   41 

Sophia   mine    31 

South    Burns    mine 46 

South    Ibex    mine 40 

South   Ibex  Mines   Company 8,    40 

Sou'h    Park    Dredging    Company 50 

Southern  Boy  mine 40 

Spar  Cons.  Mining  Company 43 

Spar  mine   41,   43 

Specie  Payment   mine 35 

Speedy  mine    32 

Spotted    Horse   mine 37 

Standard  Chemical  Company 41 

Standard  Fire  Brick  Company 49 

Standard   mine    35 

Standard  Shale  Products  Company 47 

Star  of  Bethlehem  mine 46 

Stephens  Invest,   and  Trust  Company 37 

Stephens    mine    35 

Stratton  C.  C.  M.  and  D.  Company 46 

Stude-.Marie  Mining  Company 32,   33 

Sulphurette  mine   39 

Sulphurette  M.   and  M.  Company 39 

Summit  mine 35 

Sunburst  mine   35 

Sunnyside  mine   44 

Sunnyside  M.   and  M.   Company 44 

Superior  Shale  Oil  Company 47 

Surety  Gold  Mining  Company 34 

Sweet  Home  Gold  and  Silver  M.  and  M.  Co 42 

Sweet    Home    mine 42 

Syndicate  M.   and  M.   Company 35 

T 

Tarbox  Tunnel   31 

Taylor   mine    41 

Teagarden   Tunnel    35 

Teller  County   Air   Company 49 

Terrible- Dunderberg   mine    35 

Terrible  mine    35 

Texas  Creek  quarry 48 

Tiger  Shields  mine 40 

Tippecanoe   mine   31 

Tomboy  Gold  Mines  Co..  Ltd 45 

Tomboy  mine   9.  45 

Tom  Thum  mine 43 

Tom   Thum   Syndicate 43 

Tonopah   Ajax   Mining   Company 46 

Tonopah-Colorado    Leasing    Company 34 
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Tonopah   Dredge   No.    1 50 

Tonopah  Placers  Company 8,   50 

Treasure    Vault    mine 35 

Treasure  Vault  Mining  Company 35 

Tucson  mine    40 

Turkey  Creek  quarry 49 

Turkey  Creek  Stone,   Clay  and  Gypsum  Co 49 

Turner  mine    35 

Twin  Ports  and  Empire  mine 35 

Twin   Ports  and   Empire   Mining  Co 35 

Twin  Sisters  mine 31,  35 

Two  Lassies  mine 37 

U      . 

Union  Oil  Company  of  California 47 

United   Gold  Mines   Company 4G 

U.   S.  Portland  Cement  Company 48 

United    States    Radium   Corporation 41 

United  States  Zinc  Company 10,  49 

Universal   M.    and   M.   Company 32 

Up-to-Date  Mining  Company 30 

Ute  mine   9,  39 

Ute  Rock  mine   (Oil  Shales) 47 

V 

Valley  View  Cons.   Gold  M.   Co 40 

Valley  View  Leasing  and  Mining  Co 45 

Valley  View  mine 40 

Vangel  quarry   49 

Vermont  mine   39 

Veteran  Tunnel   43 

Vindicator  Cons.  Gold  M.  Co 46 

Vindicator  mine    4(5 

Violet  Ray  mine 31 

Vulcan'  clay    pit 49 

W 

VV.   I.   M.   Tunnel 38 

Wain   mine    37 

Waldorf   mine    35 

Wall    Street    Shaft 40 

Wanakah    mine    42 
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Wano   mine   31 

Wano  Mining  and  Milling  Company 31 

War  Dance  Leasing  Company 37 

War  Dance  mine 37 

Ware  quarry    48 

Warriors  Mark   mine 45 

Warriors  Mark  Mining  Company 45 

Wasatch-Colorado   Mining   Company 7,   34 

Wedge   mine    42 

Welch-Worland  Mines  Syndicate 42 

Wellington   mine 8,    35,    45 

Wellington  Mines  Company 45 

West  Notaway   mine 37 

Western   Lime  Company 48 

Western    Mines    Syndicate 32 

Western  Zinc  Oxide  Company 10.   49 

Whale   mine    42 

Whale   Mines   Leasing   Company 42 

White  clay  pit 49 

White   Cloud   M.    and  M.    Company 42 

White   Raven   mine 31 

Whiting   .M.   and  M.   Company 35 

Wide  West  Mining  Company 43,  44 

Wigwam   mine   31 

Wigwam  Mining  Company 31 

Wilkesbarrie   Leasing    Company 40 

Wilson  mine   35 

Windsor  mine    41 

Windy  Peak  mine 40 

Wood    Mountain    mine 31 

Wood  Mountain  Mines  Company 31 

Y 

Yak  mine    40 

Yale  Gold  Mining  and   Utility  Company 38 

Yellow    Pine    mine 31 

Yellow  Pine  Mines  and  Red.  Company 31 

Young  Tunnel    40 

Yukon  Girl  mine 35 

Yule   Marble   Company   of   Colorado 48 

Yule   quarry    , 48 


